. Although MD is classified as a BDD, the classification of MD is disputed (Krebs, de la Cruz, & Mataix-Cols, 2017) ; some researchers have demonstrated that it could be classified as a type of eating disorder (Murray, Rieger, Touyz, & De la Garza Garcia Lic, 2010; Nieuwoudt, Zhou, Coutts, & Booker, 2012) . It has been reported that eating disorders can occur in men as a consequence of body dissatisfaction (Nieuwoudt, Zhou, Coutts, & Booker, 2012; Olivardia, Pope, Borowiecki III, & Cohane, 2004) . Studies reported that men with muscle dysmorphia have more disordered eating patterns than men without muscle dysmorphia (Murray, Griffiths, Mitchison, & Mond, 2017; Murray, Griffiths, & Mond, 2016) . Although body image-related disorders have been recognized as a life-threatening problem, diagnosis is still controversy (Mitchison & Mond, 2015) .
It is well known that eating disorders are more common in weight-sensitive sports such as gymnastics, figure skating, and synchronized swimming (De Bruin, Quedejans, & Bakker, 2007; Pietrowsky & Straub, 2008; Sundgot-Borgen et al., 2013) . As body weight has quite effective on performance, the athletes have a huge fear of gaining weight, and generally this fear is the origin of body image and weight-related disorders (Quatromoni, 2017; Sundgot-Borgen et al., 2013) . High performance sports such as team sports (football, basketball, or volleyball) (Galli, Petrie, & Chatterton, 2017; Prather et al., 2016) , and elite athletes (Olympic athletes) have performed under pressure (e.g., own coach, teammates, or race partners) (Hagmar, Berglund, Brismar, & Hirshberg, 2013; Plateau, McDermott, Arcelus, & Meyer, 2014) . It was reported that coaches have especially a strong impact on athletes' eating behaviors (Byrne & McLean, 2002) . Although performance is the key factor of most of sports, this may not always be so (Chapman & Woodman, 2016) . Such as competitive bodybuilding is arguably quite different from other sports that their activity in not only about performance in a task, but rather literally about appearance (Lambert, Frank, & Evans, 2004) . Therefore the main reason that caused eating and body image-related disorders is to have a preoccupation about appearance, not performance (Nieuwoudt, Zhou, Coutts, & Booker, 2015) . Competitive or noncompetitive bodybuilders are particularly vulnerable to eating disorders and body image dissatisfaction as a consequence of the obsession that being more muscular and leaner (Cafri, Olivardia, & Thompson, 2008) . Although, both competitive and noncompetitive bodybuilders carry out similar restrictive eating and exercise schedule, the main purpose is different from each other (Blouin & Goldfield, 1995) . While competitive bodybuilders focus on body modification to be leaner and more muscular to became successful in competitions, noncompetitive bodybuilders desire to gain muscle for own appearance and self-satisfaction (Pickett, Lewis, & Cash, 2005 Santos et al., 2015) . Although body dissatisfaction and eating disorder-related problems in males cause life-threatening conditions (Dakanalis et al., 2015) , studies have reported that the actual prevalence of body dysmorphic disorder, eating disorders, and muscle dysmorphia are underreported (Devrim, Bilgic, Aslantas, & Hongu, 2017; Stanford & Lemberg, 2012) .
Eating and body image-related disorders are generally under-recognized due to the lack of doing structured diagnostic interviews with individuals, particularly men, with BDD (Veale, Akyuz, & Hodsoll, 2015) . Given that body image dissatisfaction could cause unhealthy eating patterns and eating disorders, the aim of this study is to determine the relationship between eating and body image-related disorders. It is hypothesized that using the screening tools to point the occurrence of eating disorder, muscle dysmorphia and body image perception to health professionals could be effective in early detection the high symptomatology of eating disorders and muscle dysmorphic disorders in male bodybuilders.
Materials and Methods

Participants
Participants consisted of 120 (to detect a moderate effect size at the p < .05 level) bodybuilders (competitive, n = 62 (mean age 31.05 ± 10.60 years; mean FFMI scores 24.09 ± 3.05 kg/m 2 , and mean 362.0 ± 128.46 min a week) and noncompetitive, n = 58 (mean age 25.63 ± 6.67 years; mean FFMI scores 21.18 ± 1.93 kg/m 2 , and had been practicing bodybuilding from 342.6 ± 130.20 min a week) recruited from four bodybuilding gym centers in Ankara, Turkey. The effect size used in this study was approved from a previous study done by Mayo and George (2014) . The informed consent form was signed by all participants before taking part in the study. The inclusion criteria for competitive bodybuilders were to have prepared for or competed in a bodybuilding competition in the previous year and to do strength training at least three times a week (at least 150 min), and for noncompetitive bodybuilders were to have done strength training at least three times a week (at least 150 min) and never participated in a bodybuilding competition. Personal information questionnaire, EAT-40, MDDI, and BIG (both BIG O and BIG S forms) were applied to all participants in this study. Personal information questionnaire was included anthropometric measures, a personal information questionnaire, a bodybuilding-related questionnaire.
EAT-40 is a 40-item scale used to detect eating disorder symptoms in both sexes and all age groups (Garner & Garfinkel, 1979 ) (see Appendix A). Although EAT-26 is a new form of the screening tool for eating disorders, it was preferred to use EAT-40 to analyze eating disorders symptomatology more in detail. The main score is calculated with a rating on a 5-point Likert-type scale. The cutoff point is 30, and >30 indicates having high pathology of an eating disorder.
MDDI is a 13-item, five item scale that is used to measure muscle dysmorphia symptoms (Hildebrandt, Langenbucher, & Schlundt, 2004 ) (see Appendix B). The questionnaire has three subscales: drive for size (DFS) (items 1, 3, 5, 6, 8) , appearance intolerance (AI) (items 2, 4, 7, 9), and functional impairment (FI) (items 10, 11, 12, 13). The cut-off point is 39 (min 0 point, max 65 points), with higher scores reflecting high muscle dysmorphia symptoms.
BIG is 30 silhouettes of male figures that are used to measure body image perceptions of male athletes, especially for bodybuilders (Hildebrandt et al., 2004 ) (see Appendix C). It has two self-perceived forms; BIGOriginal (BIG O); and BIG Scaled (BIG S). In BIG O, their current body shape and ideal body shape figures are selected and scored based on two numerical scales along the top and right-hand side of the grid (between 0-120 for body fat score and 0-110 for body muscle mass score). In BIG S, participants select four self-perceived figures, which (a) represent their current body shape, (b) represent their ideal body shape, (c) represent the most attractive body shape, and (d) represent the most attractive body shape to the opposite sex. In the figure, body fat percentages increase from left to right and change between 3.5% and 36.0%. Fat Free Mass Index (FFMI) is used to calculate muscle mass in selected figures, increasing from left to right and changing between 15.5% and 29.0%.
Statistical Analysis
SPSS software v. 22.0 (IBM SPSS, Armonk, New York, USA) was used to perform statistical analyses. A p-value of less than .05 was considered to be statistically significant. First, the presence of eating disorders in both competitive and noncompetitive bodybuilders was determined. Then, differences between bodybuilders with eating disorders and non-eating disorders were assessed by t-tests. Correlations were determined by using analysis of Pearson and Spearman correlations. A multiple linear regression model was used to identify independent factors of EAT-40 scores.
Results
The descriptive features of bodybuilders are presented in Table 1 . The FFMI of the bodybuilders was above normal value (>22.0 kg/m 2 ). To determine the effect of eating disorders on muscle dysmorphia and body dissatisfaction, all participants were first assessed according to EAT-40 scores. Participants who were above the cut-off point of EAT-40 were defined as having an eating disorder. The following analyses were performed to examine the differences in scores between the bodybuilders with and without eating disorders (Table 2) .
EAT-40
Of the 120 bodybuilders, 81 (67.5%) had EAT-40 scores above its cut-off point, indicating that potentially clinical levels of eating pathology. Thirty-nine percent of bodybuilders with eating disorders and 35% of bodybuilders without eating disorders reported that they planned their diet schedules and cooked for themselves, and there was no significant difference between competitive and noncompetitive bodybuilders (Mean EAT-40 scores of competitive and noncompetitive bodybuilders; respectively, p > .05).
BIG
The results of BIG O provide bodybuilders' current and ideal (desired) fat mass ( Figure 1 ). For current and ideal body fat mass, the average BIG O body fat mass scores were 47.06 ± 22.32 and 28.96 ± 19.61, respectively. There was a statistically significant difference between current and ideal body fat mass scores (p < .01). Figure 2 provides frequency graphs of BIG O muscle mass scores of bodybuilders. The average BIG O ideal muscle mass scores (72.24 ± 14.63) were observed to be significantly higher than BIG O current muscle mass scores (54.31 ± 20.09). The data indicated that bodybuilders want to be leaner (less fat) and more muscular. There was no difference in BIG O results between competitive and noncompetitive bodybuilders (data not reported).
Figure 3 presents information about bodybuilders' figure selections of their body fat percentage on BIG S. For their current body fat percentage, participants most commonly chose column 3, which indicated approximately 16.5% body fat. For their desired % body fat, they most commonly chose column 2, indicating approximately 10% body fat. They most frequently selected figures in column 2 (10% body fat) for the figures that they thought indicated the most attractive body fat mass. Participants most frequently selected column 3, indicative of 16.5% body fat, for the figures that they thought were most attractive according to the opposite sex. These differences indicated that bodybuilders chose leaner figures than what they thought the opposite sex found attractive.
Bodybuilders' selections on muscle attractiveness are presented in Figure 4 . Bodybuilders most commonly (35.4%) selected row 3 to define what they thought about their current muscle mass (indicative of 22.3% FFMI), and 52.5% of bodybuilders selected row 4 to define what they thought about their ideal muscle mass (indicative of 23.6% FFMI). Bodybuilders commonly chose the same figures (row 4) (indicative 25.6% FFMI) when asked which figure they thought to be most attractive according to them (59.2%) and to the opposite sex (64.7%).
MDDI
Of the 120 bodybuilders, 70 (58.3%) have higher MDDI scores (>39), indicating that they have high muscle dysmorphia symptoms. The average MDDI score was 36.06 ± 7.30.
BIG, EAT, and MDDI
The mean and standard deviation of MDDI and EAT-40 scores of eating disorders compared with non-eating disorders are given in 
Correlation Analysis
There was a significant positive relationship between EAT-40 and MDDI total scores (r = 0.614, p < .001). FFMI scores were positively correlated with drive for size. The data showed that the more muscles participants had gained, the more they work for muscularity (Table 3 ). The average number of hours dedicated to improving muscularity was 6.03 ± 2.14 hr for competitive/professional and 5.71 ± 2.17 hr for noncompetitive bodybuilders. (Hildebrandt, Langenbucher, & Schlundt, 2004). significance and that an eating disorder was a relative risk factor for muscle dysmorphia symptoms and musclerelated body dissatisfaction.
Regression Analysis
Discussion
This study aimed to investigate the relationship between eating disorders and body dissatisfaction in male bodybuilders. It was hypothesized that bodybuilders with eating disorders might have greater body dissatisfaction than bodybuilders without eating disorders. Individuals with EAT-40 scores >30 are considered to have high symptoms of eating disorders (Garner & Garfinkel, 1979) , and those with MDDI scores >39 are considered to have high muscle dysmorphia symptoms and body dissatisfaction problems (Hildebrandt et al., 2004) . In this study, 67.5% of bodybuilders scored >30 for EAT-40, and 58.3% of bodybuilders scored >39 for MDDI. This result indicates that bodybuilders have high symptomatology of both eating and muscle dysmorphic disorders. Murray et al. (2017) determined a correlation between muscle dysmorphia symptoms and eating disorders in 21 muscle dysmorphia patients, 24 anorexia nervosa patients, and 15 recreationally gym-using controls. The anorexia and muscle dysmorphia patients were diagnosed by a clinical psychiatrist or psychologist, then to investigate the relationship between ED and MD, the screening tools of MD and ED were applied to both patients and recreationally gym-using controls. It was reported that both anorexia patients and muscle dysmorphia patients had symptomatic similarities and similar scores than gym-using controls. In this study, it was reported that there was a significantly positive relationship between MDDI and EAT-40 in both professional and recreational bodybuilders. These findings support that there was a significant positive correlation between body dissatisfaction and eating disorders in bodybuilders. Solomon-Kraus et al. (2017) reported that determining the self-perceived approximation of their current and ideal body images has been used to realize the perception of body dissatisfaction in bodybuilders. BIG O and BIG S scales complemented these findings by revealing bodybuilders' body image perceptions. Mayo and George (2014) reported that for both body muscle mass and body fat, males chose the figures which they thought someone found themselves attractive. In this study, bodybuilders selected the same figures as being the most attractive body muscle mass according to them and to the opposite sex; however, for their desired body fat percentage, they desired to have a leaner body shape even if they thought the opposite sex found that less attractive. It is emphasized that the bodybuilders in this study give more attention on their own thoughts even partners don't desire it. Cafri et al. (2005) indicated that the desired muscular body ideal for the purposes of self-satisfaction and/ or sports performance has become a major issue in males. The increased concern about being more muscular had health-threatening problems has caused to increase the prevalence of disordered eating pathology and body dissatisfaction symptomatology, both the clinical and subclinical levels (Chapman & Woodman, 2016) . Bodybuilder Image Grid regarded as a perceptional measure that represents the discrepancy between current and desired percent of body fat and body mass (Hildebrandt, Langenbucher, & Schlundt, 2004) (Figure 5 ). There are limited data discussing the association between body image perception and disordered eating behaviors in male bodybuilders. In this study, according to the correlation between the BIG and EAT-40, it was identified that higher scores for eating disorders indicated a desire for more muscle mass. The frequency of body dissatisfaction in athletes with eating disorders is influenced by the type of sports they participate in. Anderson, Reilly, Gorrell, and Anderson (2016) conducted a study with adult runners, which is one of weight-sensitive sports. They reported that disordered eating symptoms of female runners were significantly related with image-related body dissatisfaction, and this relationship was not demonstrated in male runners. Athletes from aesthetic sports has more disordered eating symptoms then nonathletic populations due to environment pressure, as Krentz and Warchburger (2011) found in 96 elite athletes from aesthetic sports and 96 sex-matched non-athletes. In weight-dependence sports, such as wrestling, judo, rowing, the athletes purposed to obtain the lowest possible body weight to get advantage in sports performance. The purpose caused abnormal eating behaviors (Currie, 2010) . On the other side, bodybuilding is directly an appearance-based sport that focuses on building muscles. Research on bodybuilding identified that appearance intolerance could be the main reason that caused eating and muscle dysmorphic disorders. Pickett et al. (2005) demonstrated that bodybuilders had higher selfreported disordered eating symptoms than control groups. Hallsworth, Wade, and Tiggemann (2005) examined the levels of self-objectification in bodybuilders, weightlifters and nonathletic controls. It was reported that bodybuilders had significantly higher levels of self-objectification than weightlifters and nonathletic controls, and the self-objectification mainly based on appearance anxiety. A research on eating disorders, and muscle dysmorphic disorders performed by Santarnecchi and Dettore (2012) identified that competitive bodybuilders had higher muscle dysmorphia symptoms than noncompetitive and nonathletic controls, and the correlation between MDDI scores were statistically positively correlated with BIG S scores. The results from this study indicated that 53.7% of bodybuilders had body dissatisfaction, and this result correlated significantly with eating disorder scores (according to EAT-40) (r = .614, p < .01).
Treatment of eating psychopathology requires a multidisciplinary approach in collaboration with dietitians, psychiatrist, and psychologist. Turton, Goodwin, and Meyer (2017) mentioned to be aware of the symptoms of the disorder by closely monitoring compulsive exercise and eating behaviors for early diagnosis and reversing its effects on body and sport performance. In this study, it was identified that the combined use of three screening tools could provide useful information to health-care professionals for early detection of eating and body image-related problems in male bodybuilders.
Conclusion
Males with eating disorders desire to have a more muscular shape, particularly in body weight-related sports, such as bodybuilding, wrestling, and weightlifting. This study used three assessment tools to identify eating disorders, addressing emotional and behavioral aspects of the body condition, and body satisfaction in bodybuilders. Each tool has advantages and limitations, but this study confirmed that two assessment tools, EAT-40 and MDDI, could be used to predict early symptoms. Because eating disorders, especially in men, may not be diagnosed at an early stage, the screening tools could provide early detection of eating disorders and muscle dysmorphia symptoms for athletes and health professionals. All of these screening tools are available in Appendices of this article as tests for men who may have eating disorders and muscle dysmorphia symptoms.
Given the correlative nature of the study design, one limitation of this study is its inability to speculate causality. Although this study demonstrated significant correlation of eating disorders and body dissatisfaction, the study was not able to determine whether such a trend can be generalized to athletes of all sexes.
The findings of this study endorse the need for research and informed prevention strategies, risk assessments, and intervention approaches for nutrition, psychiatry, psychology, and sports professionals and athletic departments. 
27. Enjoy eating at restaurants ( ) 
C. MDDI
Instruction:
Please rate the following statements to best indicate how you typically think, feel, or behave on a scale from 1 to 5 (1: never, 5: always)
C.1 Bodybuilder Image Grid-Original. On the following page, you will find a grid of male figures. Look at them closely. Please recognize that these bodies may not be completely accurate representations of you personally or bodies you think to be attractive. You will see two numerical scales along the top and right-hand side of the grid: (a) the Body Fat scale on the top that ranges from extremely low body fat (0) to extremely high body fat (120), and (b) the Muscle Mass scale along the right-hand side that ranges from extremely low muscle mass (0) to extremely high muscle mass (100). For each of the following questions, you will be asked to choose where on these scales the male body asked about falls. You will indicate for each the desired body fat score (on the scale of 0-120 as marked on the grid), and desired muscle mass score (on a scale of 0-100 as marked on the grid) that correspond to the "ideal" figure as requested.
1. What do you think is the best approximation of your CURRENT body (assume figure has your height)? 
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The author(s) received no financial support for the research, authorship, and/or publication of this article. the BIG vary along dimensions of muscularity and body fat. Directions for males instruct individuals to make four choices: (a) the figure they think best represents their current body type, (b) the figure they think best represents their ideal body type, (c) the body type that is most attractive, and (d) the body type that is most attractive to the opposite sex. The scale is intended to be used for males with any sexual preference; by asking for ratings of most attractive and most attractive to the opposite sex, individuals make ratings of attractiveness independent of their sexual preference. The BIG O grid has two scales analogous to the measurement of longitude (body fat columns) and latitude (muscle mass rows).
ORCID iDs
The top left figure represents the column with the least body fat, and row with the least muscle mass. From left to right the columns increase in body fat from 1: extremely low body fat to 6: extremely high body fat. From top to bottom the figures increase in muscle mass from 1: extremely low muscle mass to 5: extremely high muscle mass.
